PCT 



a r * « a 




(51) BK4*ff£g7 

A61K 39/00, 38/19, 38/20, 39/39, A61P 
35/00 



Al 



(11) 



(43) bbr&h 0 



WO00/47226 



2000^8^17 0(17.08.00) 



(21) BBtUK*# PCT/JP00/0O692 

(22) Sggfcrj^B ~ ^ 2000^2^9 6(09.02.00) 
(30) &9&&f-9 

WR?1 1/31 197 1999^2^9 0(09.02.99) JP 

(71) MMA (#Bfcl*<+^TO«eBtt:ov>-c) 
&{fc^£Br(RlKEN)[JP/JP] 

T351-0198 ^mfP^m^2#l-^ Saitama, (JP) 

(JOHNS HOPKINS UNIVERSITY)[US/US] 
21205 * 9^"K#H 'Vl^^T 
T^a- 720 MD, (US) 
(71) m®A ; *3<fctf 

(72) 

*»i6*(OHNO, Tadao)[JP/JP] 

T300-1234 ««*4 l ^rtT**lTai8#»12Iba«ki i (JP) 

/<^VffENG,BaoGang)[CN/JP] 
T305-O074 «**o<tf#Klff-fe3TBl#*Sl 

Ibaraki, (JP) 



(54)Title: TUMOR VACCINES 
(54)IBKtf>4# MS?*^ 



(72) *M#;*J:t5 

(75) %§g#/W®A (#Bfc-3VvC0*) 

#J*(LEONG,Karn)[US/US] 
21043 ;X !)-7yKW x!l =y hi^-f ^l/3^t-f7 
n — K 10242 Ellicott City, (US) 
y ;* £ > a. £ ^ V(LIU, Shu Qin)[CN/US] 

21211 ^ j-?yKW /<^*r if— r'*-^- 

3522 TV*— hCMD,(US) 
(74) ftf-A 

^ tt IBtt, ^(IMAMURA, Masazumi et al.) 
f 104-0031 *Kfflt*E««lTB5#5-§r 
KRFtfyV5j5£ Tokyo, (JP) 

(81) Jg£S CA, CN, US, Btttl # W (AT, BE, CH, CY, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE) 



(57) Abstract 

Tumor vaccines containing fine particles or dissolved matters prepared from a solidified tumor material selected from the group 
consisting of tumor tissues, tumor cells and components thereof and at least one cytokine and/or a cytokine inducer (for example, 
granulocyte macrophage colony-stimulating factor and/or interleukin 2, etc.) optionally together with an adjuvant. These vaccines are 
characterized in that they can be easily handled, are widely applicable to the prevention of recurrence, prevention of metastasis and 
treatment of any tumor regardless of type, and have a high antitumor effect. 
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m m m 

w«*j*ttfc-r**-u>^3u icwsittT'jw^ ^ctlj 

M^7^>£bTJ£^ffi;i#^fg£;ftrtl^ (Pardoll, D.M., Nature Med., 
4(5Suppl), pp. 525-531, 1998)„ ttfriZfrMtniX. B^ftft&*>© t LT, 

©S*inJl ^ K * ft 3 SjS^Ott £BM £ ffi V ^ £ © ; ( 3 ) d ft £ ftM 

m^mm. mz^t^mmm^m^^m^mm^^^tz^fD (Nestle, 

F.O., et al., Nature Med., 4, pp.328-332, 1998) ; (4)®tkMmzMmtfM* 

SI*iaJI£ 'J * V-A £$S££-faK yjtfV-ACTfcBlO&i:-***© 
(Nakanishi, T., et al., Biochem. Biophys. Res. Comm., 240, pp. 793-797, 
1997) ; (7)Iiiif©^^fi^MJt^ffifi«ILt^t5t 
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#A#t«»*-&**© ; (lOijtT^imiiiak mmmm^?? K&s^i 

M«BJfi«im«[*tt#U 8"Jj& it-f h > £*a*^1- a *» (Rosenberg, S. 
A., et al., Nature Med., 4, pp. 321-327, 1998) % fcS^ttiM hiiJ>ZW 
&tt£8MFHbL"Cft-£-r**© (Golumbek, P. T., et al., Cancer Res., 53, 
pp.5841-5844^ &) ft^fcS, 
bfrb&#£K ±fB©M7**->fctt^rftfc-ftHSfffc3o 15 

mult* m%.£tiitmmmm*7* \*#&T&£zmfe<D£Wfmm&tm m 

In l"MH Cj hB&U Class I ©«£tt nffl«Aj , Class II ©»£l± riflC-IIj 
hIE»-f£o ) **S«Il*fcbjMiffl"CSfc^o t F-©MHC©SSl±E3»n! 

&Mt5fc»s *iei^©ffi^^^r^ KA*#*nsB*«a«©ttfiiffl[Sffiffl 
t-s^?£(2)#ii«^nfc^BMi«^&amT-#sm*^^r^K©att«i 

©^ ra«*ii^J**nfcffl«trUS^r^K©J:'5t:*at:S#T»trs ^© 

^® (3)©i ot, & £ D»B*jn]g^:7?- r* «t^JRII^IBin(Z«$^$«n 
CTL ©TStefca&SfctE^o LfrU +T*3l*36itt*«^IB 
*©&S»ttJSfflJB*^«S»-r5fc«)©»?gjfli-?»'ll'filJi. IEil^M)tMi±l 
JE«S*B (WT, r GVHDj MiTo ) £$tt<S>fc#>, ffi* 9 **■>*$£©»«# 

^(4)StJ t (5)*)^&(3)i:|pIbF^M^*bT*!3, ^fi5(5)tt»^li^^ffi 

©trimj|^«^©^ A«fr*i±^-f b ffi < tt& < s £ fell* 9 £ >flMH©fc 

©jtmw^aoMiftis^^s-cfe^o 
^a(7)*ai*aiias^:ai»*T-isi»r*fc«)t:«*t-cn^ fws^, 
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W^tffcJ&tiT^Stf (Naito, M. andSeno, S., Cell Biol. International Rep., 
5, pp. 675-681, 1981) , fcW&ommmMmX\Z$$) b&V^o £&(8)&tf(9) 

&l£I^T-i±£&(10)#£ST-£a#, ftfc Rosenberg £>©£&T-(^ IsJ W 

ffcEj&ii»M<&^o Golumbek £>©£&t:-9-^ r *>f y^MMitLtzm^X 

iz%<(dmm&$>*), m%mA<DMciz$im£ti&tzisb : b&'?x. tKDM^tm 

-£s CTL OS§#^i:bT> *S3UUJt*lK^7-r >MbTf#fc@SB* 
»±T»?iifWi^i^P» CTL £^#T 3 ftT^* (Liu, 

S.Q. et al., Nature Med., 2, pp. 1283-1283, 1996), £tz. iMTx te*M*JB© 
JaJg^>^^*ttJBll^llBIIIS{3#iTfes MHC-II fcffiJD^ W^fc*®!^'* 
7*?- K#|gte*ftTifi#tt»fcofctf £r&te&^£#Jiinr£aJil#iS <U MHC-1 

ftEJfc*JM**-3»lllttiSl^ Falo £,(±88* >^*T*!SJfl&tfi]rc*awa 
T;i/7^ >£^(i££-££-£t, 7^a^>h*Mft:v>)7i:aWU IPS 
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7)17* >^(Dtfm^r^- KCKffif*CTL4R#Lfc (Falo, Jr., L.D., et 
al., Nat. Med., 1, pp. 649-653, 1995 )» 

£U in vitro HJB«*3R-c % mmM%Qh LT h h»«#Mfla^li+©tn; 

#T*^^d ££jiajLfc (Kim, C, et al., Cancer Immunol. Immunother. , 47, 
pp. 90-96, 1998) 0 %tzs 3flfflBfi#©ifclBfcJU ftMBOttttT^Aftk&ttttJO 

ft^fl5fc:ar*£fc#»6ftTMS(fiiai : 19^8 ^12^ 2 Bs H*ft«S*if, SI 
HSI-3-3) 0 



r<ct>**«wtts B**at& b**bi& ao f c:ti& 

litis H#fl:*nfcB*#«i»e,-||»$ti&«tt : f i:, 4>fc< fcfc-BBOiH' 
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< 

tf/XttIM r *4 >R#ffl©*»*SJft#ti9f#1-S^a ; SIM 
& Stf^^ (D&ftfr £ -5 e> 5 HfWb £ tife«*tf £ SISg£ 

vx*mmfi&*ft&wizm{sxmmz&T2>o 

M©W&I&BJ3 

MlBUtN *ftWom&7?1->Zm^X'(>Z hD^(Cj;Dgl#Ufc CTL 

© E/T ratio tt 4ftM Cr-5l jf|«t&C £ 3 Mftttttttt® CTLifc^faMfc 
©JrtS^fo £ fcx □» B16-F10 ; Ati Hepal-6 ; Ai£ Lewis lug carcinoma 
To 



WO 00/47226 PCT/JP00/O0692 

mzm&s msiz&^z, i^mu y^mtmmmmmm^t (e/t ratio) zg. 

> 

?^>&#S¥ ; □{iSiJfi©^S¥ (XSi£50Gy £^&MLfc£#Tl^ B16-F10 

-To 0*. tiiPBS ; Ott HA-A20 dl&#P ; GM-CSF ?On7 
T ^ 3 GM-CSF-HA-A20 «&4-gf ; Ai± GM-CSF V 7 □ * 7 x T £ ?g£ L £11* 

ffi u a ,i t #z* # a fem^m<Dn%L t k ^mmommtfim^tsmm^t 
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$&^©i3$£;fr&l±ft£|&££ftfcVN# N BffcfcLfcBJMEJtt&ifeft 

mfcmfcTtLxit.mz.&.mmo.os ^?n>frt> 1000 ^D>gfiom 

R»x #U7?l/>t-X§^5ittfT!§5. Sfl«©afcft*rtf\ B 

**ffll& Xtt»#ttBflttrGl££ U *V- A<f ©BRtt? 'tm&*m 

*££#1000 Ktu >WT©^ v *>a N L < &380 * £ n >OT©* v i>a 
IKiJilttSlttSftTft!), iH#(±M©^S*»T-> Xttttft©*«* 
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£ 2: 6 s rT^T! 3 o ±13© BfMWtt^ @£fb UT& cfcv» 0 

t^«LfcttJB**i*tT*D, *©#»^S^i^»Bfc:*ft£*iftS;gilE 

Xtt2BJa±©iK h*-f >£fflV>a£ fc#-e#£o B*HU W-v^D7 
r-s;nn=— jWaiH^ (WT, rcM-CSFj £B&-fo ) >*-d 
2 (JiJITs r IL-2j ^BSfe ) ^fflV^Ct^UlK, GM-CSF t IL-2 fc* 
*E*£to-&T/S^*£i:*«F3-U^ £fcx #rtBffi©&ftfiS*IIIIiS*JH»U 
GM-CSF Stf/Xii IL-2 Z&*\s1tM&hmmtLfcM*mte*Z1k<D 

-n>f*> 12 N -< 18, O^-7i0>SWlf^5^ 

£ n 6 tiZ 4) ©T i\„ 

£*i£©-iM h*-f >*B#ffltt* tt*«ffifc*tt4a**&S^<JUIIin* 
V^BtftTS^^fcfftttttKfflkLTBB^tiT^SIlfc^ffSUV^ *©«fc 
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*>&'&tiLib^m&,mZ.& Golumbek t>lz£ (5 $8^£ti-0>£# (Golumbek, P. T., 
et al., Cancer Res., 53, pp.5841-5844, 1993), igJVCfcfcS* <D'&mb15m 

5o 7^aA*> h i: UT, 0iJx.f£, Freund Complete Adjuvant, Freund Incomplete 
Adjuvant, BCG ^©iBSM^J, ij >^©«$#g^J, keyhole limpet 

hemocyanine^^Sv>±>^©^^i^^t>M, Alum, TiterMaxGold^©^ 
T V i- 1\ > h Sl$!l??#3M:f § z. htfix -5 ti t> om&m ft* 3 i: 

u £ ^ t x mm z ti % SnJMft£®!& * * jg« h lx mm t £ Z t tfiX £ 5 o 

> £ |5l-^FJf t $5 £ 5 C *» nJt£T* S o 

7k*Z(D7m$m<D\3ii\ MMWxmmnsmtemMmmnvaz i«x&2»&± 

&L.miz&Mmm%7k*¥(DmMMzi}uzximMZM%itz zthxzzx, 
*%w<Dmmy t?>zm^xv ?*>m&z'ifte5iz&tz^x&, mm?? 
^>©#ip]o^4LTt.j:vA^, mmtmtV'f fw>xw paw >»■ 
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x * ztz&mram tKzxoiz, mmfrtf 3 mmu±&& lt ^ 3 z t #g 

h*ra-«mc«s4LT*«fc^ 0 -**«fci± % «3itJ*sKZ)S*-r*JSi#t:§Iji9 

> ^> 

«jtttaS*«t J: bff fc-5 ^ 

©SUS«fclH££*i*;:i:t±&i*. 

^/i^■tt^fiv^i^:tfl2:<tof,i^TV^«|g^*|v<7^ffF^i(Guo, Y. J., etal., 
Nat. Med. 3:451-5, 1997)§ftftfc: N IMfflUKfc bT0B£8IMll&, GM-CSF, 
IL-2> JbV7¥*rt>Y&&frGt>&1tmmv9?>&B&BJ&&mg-V%Z1i> 

[*«] 

1. 

C57BL/6 (C^LfcM«Hepa 1-6 (I{t»pjf«lMff.tt)A^) 
£ig#U :n*yMf3iJ>8«i4Itlfck (WT, r PBSj ^B&To ) K 
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-;i>-C-fti*#«MUTj&»e> % mmttifc PBS T:4 0i$fc& U £*>tc M©e^J& 
i«Jfii?i^^tf^;i/^^n©ft'J>^i$Jfe (WTs r DMEMj hB&fo ) £Ja;U M 

m®c^u-L-u^>zk^ (50 u S /m\) £»u zmmmmLWL 

tz'&, PBS T4 0ft#Lfeo c©& s tt£X7^-M--T*fri*J:fK PBS KT 
1.25xl0 8 fi/ml tfULfco @£Hepa 1-6 MmtT^X 100 * 7n>i:TF©-!f 

^^^D77xTfb-r^^t>-^ >^l?rv^7^ GM-CSF Sfclifc h IL-2 
(U-fftfc Immunex ftiO £fflV>fco t h >&S*Jft (ZS%mm(D%CD, 

Albuminar-25, CenteonL.L.C.M, Illinois, USA) £ -MMgykT' 5 %1Z^ U 
ISHfcT PH 3.0 {C^-to-frfco ££>(C2.5%£#ri|iRLTfr^ 0.22^0>©?Lg 
5ito7^;i/^-^ilLT|^aLfeo 100 Aig© GM-CSF, 10 6 gpgi£&© 
IL-2 £ 5 ml-ii^tinx., o^CMffi^ V (^I^fflrUSgp^T- 1000 # 

{4/mU Elkins-SINN, Inc, NJ, USA) £ 1 ml Mtu dti^*;^ y £ X 5. 
Tit#Loo s ±i£©2.5Xt Mfil^r;i/y^>aiJM(pH3.0)^lml«Lfeo 

fcJft^O^l/y h IUMSzK 2 ml CSSl/tx' dixt: 0.22 ^?D>©?lg 
^ 7 - ^ 1 b I 1 L f: 20 mg/ml © & ft © 

l-ethyl-3-(3-dimethylaminopropyl)carbodiimide r EDCj hufc-fo ) ^ 

** 0.8 mg/ml i:fc*J;5£$8;&nLfco 3*1* 25°CX- 15 3 & CURB 

©2 ml©0.1M glYcin®m*mQLtzo 25"CT* 30 £Hfil#& $£&v^?d 
^7i7tfMLfc:©«^ ^gl2 cm©zK¥P-^-tT 2000 rpm, 10 

SD*£»U »i&*^4»t)igLT«-6|gft^Lfeo *©&, 20// 1 SBSifctC 1 

#g© gm-csf (wm^mnzmM) , ztz& io 3 mmmt(D 11-2 &&ts£5tz 
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3. &fttmmimEj&<Dm%. 

±131. T*Hl!H,fcB£Hepa 1-6 flBj& ±E2. T*aH^Lfc GM-CSF T-f * D 
^7x7!: IL-2 vOd^7i?, 7 5>i;t> ht LTrtJBK£ ftT £ 
TiterMax Gold (CytRX, Atlanta, Norcross, GA) $:?i^tTfil5i7^f->i: Lfeo 
*ft**i©*ttll*7**-> 0.05 ml JfiC 1.25xl0 6 li. 10 6 #{4, 10 3 

ism 20^1 -e&£o -tL^>©MMcDffi^to-a-^^x.feffl3i7^^> 

mm? Hepa 1-6 flUB£ttp|$ (syngeneic) ©W&t&S 6-8 511* 

©C57BL/6livi>*S©ttl*|gM©j£rt(C, 1 E&fc & 0.05 ml&IJbfco 1 
?!5Etlfco tti^©5E©C57BL/6$v«>;Uci£PBS £ 0.05 ml&ltbfco 
7B8U £©»#*$ 3 -M-8B{4fcfT^* *6tl7Ba* 0.05 ml ©PBS C 
H^Lfctg»Hepal-6^|ffljiS10 7 M*fi^™^ (**ffFH©ftttfiT) fc&l* 
Lfco £© 21 BSL ^*nfcffF«Hi«©-y--f xsw-ant, ^©^«^»mt 

[&*] 

tt270mm 3 T-&-?fc o CtUzftU S^Hepal-6«. hT'$>2> Titer 

Max Gold, IL-2 ?OD77i7, GM-CSF 70DX7j7^tfia7^f 
>ia«»Ttt5E+4Et±<B3iH:B«>&nr(*+'rttx tumor-free -?t>7, 
©W^-caat-Cft^K ffRt*«iajef$nfc 1E-Cttt)1"*» 18 mP©/>£fcIlft§ 
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£1 
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tumor-free H£$3I ( mm 3 ) 

v^XCDliJ^ (TO ± SD) 

(A) PBS 0/5 270 ± 146 140-480 

mum 

(B) @£Hepa 1-6 cells 4/5 
+Titer Max Gold 
+IL-2/GM-CSF ?^D77i7 



3.6 ± 8 0-18 
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^2 
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tumor-free Itftgtt ( mm 3 ) 
vfr:*g>gil£- (TO ± SD) 

tarn ^ 

'fc «p 

(A) PBS 0/5 420 ± 326 144-910 

(B) PBS 0/5 1*52 ± 106 75-294 
+ S^Hepa 1-6 cells 

+ Titer Max Gold 

(C) PBS 0/5 67 ± 97 18-240 
+ S^Hepa 1-6. cells 

+ Titer Max Gold 

(D) PBS 2/5 32 ± 43 0-105 
+ HJgHepa 1-6 cells 

+ Titer Max Gold 

+ GM-CSF ?^D^7i7 

(E) a^Hepa 1-6 « 4/5 3.6 ± 8 0-18 
+ Titer Max Gold 

+ IL-2/GM-CSF v^DX7i7 

£©£«K 8Lg8(B)Tl±, Mfe Hepal-6 ttJ:7^aM> h Titer Max Gold 
Ofr *<§ts Mm VZ^^^^ZZmtLtztt, Tumor-free T^tt 1 E4)!?.at> 

$(C)-e&, mfe Hepal-6 mUhTiy^ny h Titer Max Gold©it^{c IL-2 v 
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-f 7o7 7 ^TQfrZ^tsMlMv ??->*m^tz^®m£ tumor-free -?^Xl± 

$<s 67 ltf-CifctK W(A)Cl/6ttTCtfftfr^feo ft 

oTs IL-2 v-f 7o*7 *T<Dmmm±Wt>frt:$>Z>o £tz, M#(D)-CttH 
£ Hepal-6 «7^an>l« Titer Max Gold ©If friz GM-CSF v-f 7 D7 7 ^ 
TO^^^tfBi*77^>$:fflOfe^-x"i77 2 tumor-free tta-itz* fto 
Ts GM-CSF ^00^71701114^61^^^5. LfrL&#£> N 
tumor-free v-7 7>&$limP(E)<D tumor-free x"i7 7©4 £ ^di:^^ !) N ^Lgp 
(Diz&mtteui&mtte^tzo com^it'f h*K>IL-2i: GM-CSF©*! 

h§^^^VNfll3S7 7^>^^ML, *©$3l£itStL;fco ig^^^3(z^-r c 
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Jif£ tumor-free JSSl^t ( umr 1 ) 

ve?^©IO^ ± SD) 



(A) PBS 0/5 231 ± 146 120-480 



(B) PBS 0/5 174 ± 149 60-432 
+ Titer Max Gold 

(C) PBS 0/5 300 ± 258 60-648 
+ Titer Max Gold 

+ IL-2/GM-CSF ^^DX7i7 

(D) PBS 0/5 210 ± 170 60-480 
+ IL-2/GM-CSFt^d*7xT 

(E) PBS 1/5 85 ± 78 0 - 210 
+@£Hepa 1-6 cells 

(F) PBS 1/5 78 ± 58 0-150 
+@£Hepa 1-6 cells 

+ Titer Max Gold 

(G) @^Hepa 1-6 cells 5/5 0 0 
+ Titer Max Gold 

+ IL-2/GM-CSF ?Op^7i7 

(H) PBS 4/5 , 7 ± 16 0-36 
+S^Hepa 1-6 cells 

+ IL-2/GM-CSF T-f ^OX7z7 
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g*(G)-e& 5 tumor-free V«77s fcfco fc» @£Hepa 1-6 &V> 

ifizhi>Mtmmmui)tmb< 11-2 -ntuz? gm-csf v^d7 7 

x7\ JSc6tJ f t:7'S;aM> h TiterMaxGold *^trH*7^f->-eM$ixfcffl 
WfiMO-CBu f^T © v t^S ftflftf (TO 300 mm 3 ) ©«#!!«> & 

0k filgP(E)(wB?>nS«fc^(C, PBS £@£Hepa.l-6ifflflS®<fr£inx.fcKji7 
7^>T-4n IE* 5 tumor-free tte^tzo £*l£*fU @£ Hepa 1-6 8Bfl& 
IL-27^^D77i7, GM-CSF v-f 7 D77xV£^tr#s 7*Ja.Kl/ h Titer 
Max Gold£££&U&Ki¥(H)-Ctiu 4/5 # tumor-free v«7 7 ii&ofcfc©©, 
lET{±/h^^^^?,l±o§DLfc36mm 3 cDfffS^bfeo ft^T, ##Jifl<J& 

£ft & ©*gH2P t> , Hepa 1-6 mia^vH/XffiCillM^iitSl 
mv*?>£LXtis @^ Hepa 1-6 IffllflSs IL-2 T-f 7 D7 7 17, GM-CSF v-f 
7P77xT. 7 a.M> h TiterMaxGold ©tt*#to*#^ lJt®*^m*^}5 



0J2 : @^S^m^*^OTO^bffi3iJn;^Of^& 

tZo 

>»fcSSl:T 3 BHSauiSLfc. £ ©SEMIS* DfflU IBHMtfSCT 
S 1 Dg&Cffllfri^ >7x£U PBS *7c©JFF*M*©-10<§*SP^ ^ ?>tc 

17 




WO 00/47226 PCT/JPOO/00692 

*3#IHteU:&W'&#e> 5®m*)MLtzo 1.2 ml $ 1.5-ml 

15,000 nau 3*IBjgi&U packed volume Sit SI Lfco still f± 50 julW±0* 
SAftfc 1.5-ml xy^> K^"7ji^a-ri:ltttLTfTofc. Sfcs £Sb© 
*^S>:n*-h£¥gl2cm©zk¥n-*-tcT2000rpiiu 10#|ig$gifrU «J8£ 

£©fcfcit£ 5 ml © 70J57*;m— )Hzmm LtiS6§s 2000rpnu 10 #ISifri>L± 
?»&IS**Lfc«L 5c©£M© PBS tSSBl L <, £ft^ 1*040* y^a©* 
(Sigma #BL S0770, £fig-tf->r $380 ^ 7 P » £il^£-£fc 0 ffl 
SLfeffitttt 1.2 ml £ 1.5-ml h*;U7^t^a — 7*tc£; & % ^tfiSaiji 

<&«fc"t 15,000 rpm N 3 #|ffljgi&U packed volume £fr$JLfco It$j&-£fi 
©TkfcAftfc 1.5-ml ay ^> h*;i/7^^i-7 r i:i±id LTfr^fco 

mm] 

y^a®3fi^tt> MS® 22GM%&T <DMu&M&* tmm-C% 
Tfeofeo EIlRIBIJiaStt'FWe^ HJJR packed volume tt B SSIC L T US 5> J&» fc 
Hepa 1-6 ^flg 10 7 Ml *Mz.X& t) N ±x&©* y ^>iM5iffi^© packed 
volume T-tfS!lLfc[5IlR^tt 785STfeofc 0 £©*^x*- h f±@te{b£ tifcBI 

L T ffl v > 6 d J: # RltgT- -5 o 

0>J 3 : In vitro mm CTL ©ftn%% 

tfcfttfco 

i. mzmmnm 

C57BL/6 v>i7^(c^Lfe^ vy-vjfiJ^B16(D»B16-F10 (American Type 

18 
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Culture Collection (Bethesda, MA, USA)fr A^) 10 8 &U b 10 9 {@£ 
v U 4°C£Z2ft\,\L4mmmfcLtzo £*i£70%x*y-;i,30 ml 

TSatifrbftsfrfts PBS fcT 3 0!K»5ait^Lfco dft£SgM© 10%r> 

^J£J/Slfer«£^trWgj|ffl MEM£ife(c&» U 37°CtT 2 ~ 3 BiUUTZfr, 

ra^B16-F10«j 5xl0 8 <i/ml iatiS.Lfc, 

2. In vitro^h®MM^rS^tJ:^M^^©iJ^ 

^5^^)^U^:V^)S:^^C57BL/6Te7 7.CDI$Sl7!pe ) ^ J; t) jjfl 

f$£ig<«LTil$li«£f#fco £©*$#{|~»; WWr&£o £©4xl0 7 {I£ 
BSD, 2xl0 6 fiO@^B16-F10mth*)t s 10^^B&M« RPMI-1640 
igtfeJCh h IL-1/? (167 3M£/ml) , b h IL-2 (67 HBWffi/al), t r IL-6 (134 
J&ffi/al) (^T*i& ImmunexttgS!©&©) &»jbDLfcifc*«rc'lO B Fe3*g« Lit?! 

fiSH*a*ill^i:LTx invitroTCTL©M<BI®S«tStt*aiSUfco tilJB 

mmmtem%.&tLx&<%it>tix^2>4m?£ cr-5 1 m&$k £ «t a u & . $ 

fes Jfc«©fci& % ^^IfflliaJ: LT0"JlT-i!>^fc Hepa 1-6 American Type 
Culture Collection (Bethesda, MA, USA)t> <h Ltz Lewis lung carcinoma 
MB£B16-F10*IUft©ftt>!} fcffl^fco 
[l&X] 

miHt invitrotfS^ti^TK^UfcCTKO^ttS^tfco $tt© Uysis 
ttCTLt.tSSMflgCDMrSttS^tT^So $t$ft© E/T ratio }i N 4 
mm Cr-51 3S&&££3M7SMJ£l$© CTL &MttM!&©£bT-&£ 0 
B16-F10«ffliS&«WfcLfc»-& (□) « E/T ration 10 T!*J 20%£«!«Lfco d 
©?St£tts IrF U C57BL/6 t i> t; S*T- * ft© 2 M&(DmMfflfaZm&} bLtzWi 
£cfcD*K BJ§£frfc:^frofc 0 d©|g£fcj\ @^B16-F10i$fl§C*fLT8NI£ft 
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fcCTLtt, iii;c57bl/6 vH7*E&*T-&t)&#e>> fib© 2mm<Dmmm&& *) 

^Hft^tT^-S B16-F10 «^ISigiLT^1-ti^^$.§c:i:$:^ltLTU 

So 

@£ B16-F10 5 x 10 8 {i/ml * a ct ? ii PBS (3 FJ?§ t fe 0 £ tit pronase 
K (Sigma £ lmg/ml fc^fjDU 56°C(3T-»Stfeo 3000 rpm, 

10^©^(ZTtt^*^L> ±a^^HB16-F10titMi: Lfc e Z<D±mizW 

tez&oizmwiLtzo ztiummmiM \o gm-csf 7D7>7xT<D{ts$i 

^mhmth U »@^fll3«x'^^nx7x7 ? §{tMt^o gUttfctt 80^1 

GM-CSF v^D^7x720//l £S^U 11*7 7^>^Jh Lfc„ 
2 . In vivo M iiM^SBgS^^ 1/ V*J\Z £ £}fifli»lfl©$J5£ 
B16-F10«t:(i|5l^ (syngeneic) ©H^tfe-S 6-8 Mip© C57BL/6 17 1> 7 

lEfcfet) 100^1 ^fx^Ufeo ^HSg|(3(iPBS^[5lS^t7co 
20 
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2 aim«N m®&t izmmhtz^m bi6-fio £ra io 5 <i£&t* 

Lfco JMil^ii^ tumor-free -7 «i7^©%T^itiL fco 
[tt«] 

tumor-free x^^&BJ ?>^ti^V\%§^ Lfc„ ftfc, ^©K 
3 LfcSTCttx HUCffintf 90 B&SitT *>&*#»© 
v£*>bUumor-free©ttli£{£^T^fco C©*g^(±s invivo 
>»ffilS#t«to-C B16-F10fflWSt:*f-ra CTL#8§#£*U ^©fc#>»e>&M 
Lfc£&W*B16-F10*BIJB#»«<*fts 4^^7*T-£gU&*»ofc£fc£ 



m 5 : mmmzmmimfr bimvtzmmvti- >s»j© ctl g§*% $ 

m-em^7^ Lfct&tJt, UK in vivo T? CTL tPM^^tiX^^ 
5 Z. £ £ in vitro Tt&tiE Lfco 

M4t® kxmxmm v>7?-ywm\z&5-\stz C57BL/6 t> x s ttmm®^ 

to!) tc, X-i^50Gy$fe^^Di?)ra^t/i^tT^?.B16-F10i|ffl||S10 7 <ii:GM-CSF 

y ymzntzo zti^o y io^^>^M^^tr rpmi-1640 t&b\z 

b h IL-1£ (167M/ml) , t h IL-2 (67 BPgUNfc/ml), t h IL-6 (134 M 
/ml) (V>m* Immunexttl!©*©) £^in LfcigSSiTt: 7 Elegit UtiSI^-fr 
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RTHttfctfc < , foftummZhtz CTL «CJt0!ILfc»O CTL ifi in vitro "CitJIT 

T^£> B16-F10 *fflBS£*£$Jfc LT» Ilfi^l^J: LTJ£ < ftlfctiWS 4B# 

HCr-51«MliSK:it)«ISLfco 

[tt«] 

igm<)>^mtm&}MmMM(Dtt (E/T ratio) ££*Ti(fflllSS*iStt£tft§*ly 
fco i3il:fOgI5^f 0 ^J4h|5lD^-eli3S7^5 1 >»^ in vivo& 

o«^#ra6frt*v^. :o'j>;^cii^^atttt^ ctl zmmtzz 

ISJRttv£*tt:p«3-CB16-F10 fflUat^r* CTL#R#£ftTV^<r iifc^igLT 

to±> M©te*§#$frc-t-5o 

#>j 6 : mmm%.mmmm& *> <m Ltzmm vtrxDcn mm^m-u-zo mm* 
*&wiz& bmmztinz ctl#, fcrntLtzmmnG-YiomM-Mizmfez 

HA-A20«{iBalb/c-?H;^S^©B 'J WS§IMre&£o £©«£iifc 
WiaOiStLfc GM-CSF-HA-A20 inf luenza-hemagglutinin 

7s GM-CSF 0-0©Jtfe^o#g3S^^^-*?HALfeS$«BIISac-C. *JftW& 

gm-csf m^ft^mmmmmv ? tLTfflftttmtte'iT^z 

(Levitsky,H.L, et al., J. Immunol., 156, pp.3858-3865, 1996) G B16-F10 <EB 

M(Dftt>t)tzm&MiiK-m®®*m\ m^tmm^^s gm-csf 
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^ 7 x 7" 20 ^ 1 S L fcB* 7 ^ f - > SSI * L , Balb/c v i> X ©JSft £ ffi 

#Tl^HA-A20W10 7 MS-^#. GM-CSF T-f 7 7 17$ S£LT^fc^B 
i7^>lim X-Sa 50Gy *ft&A»U»llll«Lfc4*-CVN* 

GM-CSF-HA-A20 » 10 T ffl«!#»*f^« Lfc„ 



Balb/cT«7*©!&fm0iJ4 ©*§£■£ 1*1 D< 1 bff&ofco * Its 

B16-F10 »Oftto!3(:g4I HA-A20 5 ©H££|s| i;#arc 

HA-A20 tt^t 3 CTL JSttfcHJt L fee £ fc> mm® CTL CD«IMia£yg b 
T&^tiS^T. CD8 t»ra*7^D— ^tai* (Sigma *t£k Product No. 
F7525. 5(ig) £ N ffW&ai^l: UTJS < *D£*iTM£ 48^ Cr-51 USt: 



»Lfc^#rVNS)HA-A20J(BHaifi!#» N GM-CSF v-f 7n7 7x7£iI-£-LTUfc 

GM-CSF 7 D 7 7 x 7 20>u 1 L fc® A 7 7 ^ >K*Jtt We fcfcUlI & 

««J©g££! HA-A20 $ D x - ©3£2 HtSftl&fc GM-CSF g£tx£ 

«HBSB*7^f->i:LTtt&ii* (X-!^ 50Gy Z&bfrb&mMLtz&g-C^ 
3) GM-CSF-HA-A20^W#SliU5iSTOT-feofcc Lfrfc* E/T ratio <£: 64 £ 
btv v77 CD8 W^t/^n-tjl/JriMiilDbfc^ S§ 5 Htc^Ti 
at, «MTStxl*BJ^^(cHS^tLfco dti{i«l§«rSix^CD8^>J> 
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M7 :M2T?ft&L1zmfeM&1tmfrb0miL¥<bMmtm£.£% in vivojftll 

mm 
[»«] 

09 2t*V^ft»Ufc»*4^ftK*iftJi-e^^^ F^'Ja-AtLT 10/zl 
mC^Tffi^fcB£H*l|fflii§ 1.25X 10 6 fflOttfe t> tfll^T* Ml 
0^1©^»i:l^ttO^»*ffV\ in vivo ffiM%£&H£L&. fc£U $ 
m Hepal-6£»£3^U>$;TSI$&x ^JlT-{iil^fffIiF , g{3l0 7 fi^r±Mt 
*W6«Tt±feiyRjftTfc 2xl0 7 M££WU M*iffltt©j$g&&&# 

§fcTtt&<J&TB*©Hfc-C&Lfco ^^[Bj^tix 1^ &£»©+© lffiteb"^ 
7>^o.n>hi:bT Titer Max Gold 20/zl T'(i^<s rfJJR©y<;i/* U > (B 
*e-^-.^-»Ji»S*a) 20/zl £ftt>&fc^fc#SflnRbfc. 
[£X] 

H4 J: 3 t, 3aiHTHepa 1-6 1/ >S> bfc 6 Ef 

"<T©v£*fc:M*&JfcJ«Lfco bfrU MBS*©o*k 0'Jl©^l©(B)f*tc 

e© v * * cm* * mm b fe e t* t * t) x 3 e ( 5o% ) -cmMmmm&WLm £ n & . 

*i3l**tlE5©vi>^CM**^fi8bfci«£ffe»») N inM&JUfci: 83%CK£ 

\ 

int>©e*3b»e>. *«i^jfcm±r*«* , 7**->fcUTB:x mummm 
^^w^LtaW&i-itmmtms il-2 ^^7717, gm-csf v^dt. 

7 17, 7i^a;^hi:U Titer Max Gold b < ttryw* I) >©*l^-£fc>-fr 
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tumor-free flftS®^ ( mm 2 ) 
^fr*g>§J£ (TO ± SD) 

(A) PBS 0/6 164 ± 76 81-256 



(B) S^Jft&ttfr&tZ) 

flfcS^ftll*!^ 3/6 70 ± 80 0-180 

+ IL-2/GM-CSF 7^D77i7 
+ Titer Max Gold 

tttt-Tfcmtrifll 5/6 8.2 ± 20 0-49 

+ IL-2/GM-CSF -t"r^D^7^T 
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>*-D>f 2 fc^tfH! ^cdIeH^ 1 II&U Utg 4JS©^r*iA» 1 JSfciBB 

t-feots mmmm, b*ibm& M3nt»©w&4i»*6uiii4i<*: 

fc£ftfcBB*mfr&B»£iifc«&^X^ 
* i: LT £trBft 7 * f - >o 
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.1 1 10 100 

E/T it 
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@£HA-A20tt \Z X Z> ^ 



GM-CSF-HA-A20 



□ -antiCD8Ab 
■ +antiCD8Ab 




HBflSlttliStt ( % Lysis at E/T=64 ) 
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